Objective of research. To analyze features of stomatological status indices, relative length of telomeres and phenotype of immunocompetent cells of peripheral blood in children with chronological enamel hypoplasia -residents of Ukrainian territories, contaminated with radionuclides after the Chornobyl NPP accident. 
Introduction
Pediatric health is an integral index of the entire societal wellbeing which depends on the influence of social and ecologic factors [1] . Deterioration of somatic health in children occurs under the unfavorable environmental impacts through a functional modification of protective systems including the immune one, predisposing therefore to a higher risk of somatic disease [2, 3] . Enamel hypoplasia (ICD-10 code K00.40) is among the most prevalent tooth formation disorders (ICD-10 code K00.4). This abnormality of permanent teeth in children is a result of metabolic disorders due to the influence of a range of endogenous and exogenous factors e. g. somatic and infectious diseases, unbalanced nutrition, environmental pollution, etc. during the in utero period or the first years of life [4, 5] .
Ionizing radiation is a hazardous environmental factor significantly affecting children's health. This issue had become of especial concern upon the Chornobyl Nuclear Power Plant (ChNPP) accident. The literature data point to the significant 1.25-1.5-fold increase of general morbidity in children with compromised radiation anamnesis at the background of poor indices of immune status [6, 7] .
Unfavorable environmental impacts, in particular IR, even in a low doses, are among the factors modifying the function of numerous body systems including an immune one [8] . Abnormal cellular function is a consequence of the free radical formation, DNA breakage induction, cellular "aging" to which the "counting" function of telomere sequences and apoptosis are supposed to be linked. According to results of experimental research, the telomere shortening including that in germ cells is linked to elongation of a cell cycle arrest, intensified apoptosis, and increased frequency of chromosome aberrations and probability of malignant transformation [9] . The role of telomere shortening is extensively studied in pathogenesis of numerous somatic diseases. The same issue in neurological and mental diseases (autism) is of especial concern in some research projects [10] supposed being a consequence of chronic stress in children [11] . It is known that telomere length is directly linked to the number of cellular cycles and becomes shorter along with cellular "aging". There are extensive molecular-genetic studies conducted in this field last years. In some of them, the associations of telomere length (TL) in adult patients were estimated, namely the TL from peripheral blood WBC in case of periodontal tissue lesions [12] , TL of dental DNA depending on an age [12] , depending on the age, gender, and type of teeth (molar ones etc.) [13] , length of terminal restrictive fragment as the DNA TL analogue from dental pulp for age assessment [14] . The TL, telomerase and reverse transcriptase activity, surface antigens of papillary dental stem cells, pulp, follicles and mesenchymal stem cells from bone marrow [15] were assayed in comparative aspect in a favor of restorative dentistry. No data however are available in literature about the TL abnormalities in children with tooth disorders and enamel hypoplasia in particular.
In children born or living in unfavorable ecological conditions, congenital malformations, as well as clinical manifestations of general and local dysplasia, in particular CEH, were found [16, 17] . Thus, CEH progressing growth is considered to be connected with effects of the Chornobyl accident [17] . Nevertheless, single studies devoted to estimation of the general immune condition in children with CEH and complicated radiation anamnesis are merely displayed in literature.
Objective of research
To analyze features of the stomatological status indices, relative telomeres length and phenotype of immunocompetent cells of peripheral blood in children with chronological enamel hypoplasia -residents of Ukrainian territories, contaminated with radionuclides after the Chornobyl NPP accident.
Materials and methods
54 children aged 8-18 years (mean age was 14.00±2.55 years), hospitalized at Radiation Pediatric Endocrinology department of the State Institution "National Research Center for Radiation Medicine of the National Academy of Medical Sciences of Ukraine" (SI NRCRM NAMS of Ukraine) were examined. All the children assigned to the 3 rd health group [18] . According to the "Helsinki declaration" (2000), the children and their parents were informed about the aim and methods of the research, its potential benefits and risks, probable discomfort at diagnostic and other manipulations prior to the study. The children's anamnestic data were obtained from the medical cards. The examination included the medical history, the children interview, external examination and the oral cavity examination.
Determination of enamel hypoplasia forms in examined children was carried out according to Yu. A. Fedorov and co-authors classification (1997) [19] . For the differential diagnostics of CEH and caries, enamel vital staining and transillumination methods were used [18] . Hygienic condition of the oral cavity was determined by Green-Vermillion index (Oral Hygienic Index Simplex-OHI-S) (1964) , that estimates dental plaque area, and Silness Loe index (1976) , that assesses the thickness of the tooth plaque near the cervical area [18] . To characterize caries process, dental caries intensity indicators were used (WHO, 1980) . Caries intensity was estimated using indices for mixed dentition dft+DMFT (decayed, filled (primary teeth) + decayed, missing, filled (permanent teeth)), for permanent dentition DMFT (decayed, missing, filled), for surfaces -dfs+DMFS (decayed, filled surfaces (primary teeth) and DMFS (decayed, missing, filled surfaces (permanent teeth)) for mixed and permanent dentition, respectively) [18] .
To estimate the gingivitis severity degree, the Papillary Marginal Alveolar Index -РМА (Parma, 1960; Masser, 1967) was used [18] .
ICC PB phenotype was studied by flow cytofluometry method in direct immunofluorescence test using monoclonal antibody (MCAB) panels (Becton Dickinson (BD), USA). PB bioOriginal Research Article: full paper (2017), «EUREKA: Health Sciences» Number 5 logical samples were taken from the cubital vein in test tubes containing heparin in the concentration 20 un/ml. Biomaterial preparation for the immunofluorescence test analysis was as follows: 10 μl of MCAB and 50 μl of the biomaterial were put at the bottom of the plastic tube; the sample was mixed using vortex mixer S 411 (TGL, Germany) during 3 seconds and then incubated during 20-30 min in darkness, at the temperature 21-27 °С; for the lysis of erythroid elements Lysing Solution was used (BD, USA) -1 ml/sample. The immunocytofluorimetric analysis of the PB cells was realized using five scatter parameters -FSC (forward side scatter) -direct scatter index (cells size determination) and orthogonal SSC (90˚) (side scatter) -side scatter index (optical density characteristic for cellular cytoplasm, types of cellular inclusions and cell granularity); three detection channels of specific fluorescent signal at different wave lengths: FL1, FL2, FL3.
According to the scatter markers, the differentiation of leukocyte subpopulations was realized -lymphocytes, monocytes and granulocytes. The statistical data processing was carried out using MS Excel 10 and Statictica 10 software.
Results of research
The first analysis testified that the hygienic status of the main combined group of children (group No. 1 + group No. 2) with anamnesis complicated by irradiation was satisfactory, OHI-S index was 1.42±0.60 (t=4.54, р<0.0001) ( Table 1) , in children of the control group (No. 3) it was good (0.62±0.53). Silness-Loe index in patients of the main group corresponded to the bad hygiene of the oral cavity (1.42±0.58, t=3.88, р=0.0003), in the group No. 3 -to the good hygiene (0.67±0.57).
The markers of caries intensity in children of the main group with mixed dentition were 6.38±1.6 (t=7.13, р<0.0001) concerning dft+DMFT, and 7.75±2.05 (t=6.32, р<0.0001) concerning dfs+DMFS, i. e. they sufficiently differed from the indices of the control group ( Table 1) . The reliably higher dental caries intensity was diagnosed in examined patients of the combined group with the permanent dentition: DMFT was 5.94±2.63 (t=3.76, р=0.0006), and DMFS was 7.26±3.15 (t=4.04; р=0.0002).
In children of the control group, medium degree of gingivitis severity was diagnosed -PMA 36.66±19.22 %, that reliably (t=4.47, р<0.0001) differed from the index in children of the group No. 3 (13.03±10.96 %), characterized by slight degree of the mentioned disorder.
The telomere length in children with anamnesis complicated by irradiation was essentially lower comparing to the control group -15.9±3.43 and 18.99±1.88, respectively (t=-3.29; р=0.002) Original Research Article: full paper (2017), «EUREKA: Health Sciences» Number 5
( Table 2 ). Reliable differences in the content of main PB lymphocytes subpopulations in both groups of examined children were not identified ( Table 2) . Table 3 ). The reliable increase of the index of children with anamnesis complicated by irradiation with CEH in relation to examined patients from the control and reference groups (t=8.0, р˂0.0001 and t=6.43, р<0.0001, respectively) was identified.
Table 3
Hygienic indices, caries intensity, gingivitis severity degree in the examined children
Examined groups, (n)

Hygienic indices
Caries intensity (mixed dentition)
Caries intensity (permanent dentition)
Gingivitis severity degree, %
OHI-S, M±SD (n)
Silness-Loe Index, M±SD (n) dft+DMFT, M±SD (n) dfs+DMFS, M±SD (n) DMFT, M±SD (n) DMFS, M±SD (n)
PMA, M±SD (n)
No. 1 (n=24) 1 The relative telomere length in residents of the controlled territories with CEH was 15.17±3.20 and reliably differed from the control group (t=-4.18, р=0.0002). In children of the reference group and control group, RTL was 17.07±3.57 and 18.99±1.88, respectively ( Table 4 ). Reliable differences in the content of main PB lymphocytes subpopulations in the children of examined groups were not identified ( Table 4) . 
Discussion
It is well-known, that decrease of the oral cavity hygiene simultaneously with CEH in children is due to the difficultness in brushing of deformed teeth [20] . Poor oral cavity hygiene was found in schoolchildren having dental hard tissue anomalies, especially enamel hypoplasia, with uncomplicated radiation anamnesis [21] . In the examined children from the group No. 1, affected by low doses of IR, unsatisfactory oral cavity hygiene was determined that corresponds to the literary data concerning state of oral cavity hygiene in children with CEH [22, 23] .
It is known, that higher hygienic indices pointing to poor oral cavity hygiene are substantiated by a number of factors, including morphological changes of the enamel structure [4] . At hypoplasia, the enamel disorder may occur both in visible changes area, and throughout the whole enamel area adjacent to the damage area. On the margin of intact enamel andthe hypoplastic area, the quantity of different forms and sizes of pores increases that promotes different microflora fixation there resulting to complications, especially caries. In the examined children, affected by IR, the spotted CEH form was diagnosed. Spots were superficial, scabrous at probing, with changed color pointing to amelogenesis imperfecta during enamel formation period, which causes more expressed microflora adhesion and sufficiently worsens oral cavity hygiene [4, 18] . Besides, CEH appearance is caused by the complex of negative factors in child's organism during first years of life, including IR.
Contrary to our results, according to the data [17] at examination of children with CEH, living in Ivano-Frankivsk region in areas contaminated with products of chemical industry and radionuclides after the ChNPP accident (IV zone), OHI-S in all groups of examined children was satisfactory.
From our point of view, the presence of hypoplastic enamel and poor level of the oral cavity hygiene may be factors causing gingivitis. In children of the group No. 1, РМА index was 47.55±14.27 % and it corresponded to medium gingivitis severity degree. In III-IV zones residents, contaminated by Cs
137
, without complications by CEH (group No. 2) РМА index corresponded to mild gingivitis severity degree. In literature, there are few information concerning the mentioned index in children with CEH. Thus, РМА index in children with CEH -residents of Ivano-Frankivsk region, affected by different factors (chemical and IR) was low [17] , that doesn't correspond to our results.
In children of our group No. 1 -residents of III and IV zones with CEH, rather high teeth caries intensity (DMFT=7±2.29) was diagnosed, similar results were obtained [17] at examination of the children -residents of IV zone with radioactive contamination (Snyatinsky district of Ivano-Frankivsk region) with CEH, but the degree of intensity of changes in that group was lower (nothing but high intensity of caries was found -DMFT=5.93±0.41). In examined residents of III-IV zones, contaminated by Cs
, without CEH (group No. 2) DMFT index corresponded to medium caries intensity.
In examined children of the main group, first or second permanent molars were injured more often (54.5 %), separately or in combination with incisors or premolars injury. In the same children, it was established, that RTL decrease was essentially higher (р˂0.0001) comparing with the control group (No. 3), that may be caused by the complex effect of negative factors including IR influence. Our results correspond to the data [14] , obtained at the study of TL of dental DNA of different age groups of patients (15-85 years) , and the highest TL was found in molars.
It known, that shortening of lymphocyte telomere length increases cell apoptosis, promotes disorders of immune system and organism health in general and can be a result of the effect of stress factors, IR, different diseases, unbalanced nutrition, etc. [5, 10, 11] . During examination of children aged 3-15 years [19] , it was found, that the effect of stress factors in childhood affects telomere length (causes telomere ends shortening), connected with negative results for organism in future and may be a criterion for health indices prognosis. At determination of relative telomere lengths, apoptosis degree and some features of PB lymphocytes radiation aging of clean-up workers of the ChNPP accident in 1986-1987 and persons, working in especially dangerous and harmful labor conditions (the "Shelter" object of ChNPP), after low doses irradiation, the dose-depending decrease of RTL sequences of PB lymphocytes was determined. Identified changes positively correlated with the increase of early apoptosis level, most pronounced in clean-up group [25] . In the late period after irradiation in wide doses interval, system disorders of main regulatory mechanisms of ICC functioning including FAS-mediated apoptosis, protein kinase system activation and cellular "aging", connected with disorders of expression of apoptosis regulatory genes, signal transduction genes and cellular proliferation, as well as genes that regulate telomere length, were diagnosed [26] .
Nowadays, normative values of ICC content for healthy children of different age [27] are determined. In the examined children, the inessential decrease of CD3 + T-lymphocytes in examined patients of the 1 st , 2 nd and 3 rd groups (60.10±11.77, 60.26±9.82, 59.49±9.15 %, respectively), comparing with mean statistical value for 7-17 aged children (66-76 %), takes place [23] . It is known, the most functional role of CD3 + cells is in participation in the signal transmission from α-and β-chains that recognize antigen inside the cell, starting the process of its activation with the further proliferation [28] . CD4 + and CD8 + Т-lymphocytes subpopulations are immunoregulatory cells, and immune response depends on their ratio in the organism [28] . Some decrease of CD4 + -lymphocytes relative to normative values (33-41 %) was diagnosed in the examined patients from all studied groups. According to the literary data, decrease of CD4 + lymphocytes occurs at infectious, allergic and other diseases and may be used as a predictors of their course [29, 30] . The amount of CD8 + (T-suppressors/cytotoxic) Т-lymphocytes in the examined children from groups No. 1-3 corresponded to the lower limit of standard values (27.02±6.55, 27.22±4.89, 26.84±7.79 %, respectively). Immunoregulatory index in all groups did not differ from the norm (1-1.4), although the literary data show the change of this index in the children with the somatic pathology [31] . The absence of significant changes of main PB ICC subpopulations content at comparison in the examined groups probably will be reviewed in subsequent studies as a result of the increase of representative groups.
Conclusions
1. In children with CEH, complicated by IR influence in low doses diapason the highest degree of stomatological status disorders comparing with the examined reference and control groups was determined: unsatisfactory and poor oral cavity hygiene according to OHI-S (1.76±0.41, р˂0.0001 and р˂0.0001, respectively) and Silness-Loe index (1.73±0.45, р˂0.0001 and р˂0.0001, respectively); very high intensity of dental caries (DMFT=7.0±2.29, р=0.003 and р˂0.0001; DMFS=8.74±2.58, р=0.0004 and р˂0.0001, respectively); mean degree of gingivitis severity (РМА 47.55±14.27 %, р˂0.0001 and р˂0.0001, respectively).
2. At CEH, which occurs due to the complex of negative factors during first years of life, including IR in residents of territories with effective doses more than 1.0 mSv/year, reliable shortening of relative telomeres length of PB lymphocytes comparing with the control group (15.17±3.20, р=0.0002) was found. Reliable differences in the content of peripheral blood immunocompetent cells when compared the examined groups were not identified. staff of the Radiation Pediatric Endocrinology Department of the State Institution "National Research Center for Radiation Medicine of the National Academy of Medical Sciences of Ukraine" (SI NRCRM NAMS of Ukraine) for the possibility to carry out clinical and stomatological examination in children.
